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ABSTRACT 


Bear Lake was restocked with 300,000 Age 0.0 coho salmon, Oncorhynchus 
kisutch (Walbaum), fingerlings on June 5 ,  1985 to maintain smolt produc- 
tion. About 30 percent were undersized (1,465 per kilogram) because of 
a late feeding start on an experimental diet. 

The Bear Creek weir downstream migrant trap was operated continuously 
from June 1 through September 10. A total of 105,880 smolts enumerated 
were comprised of 104,300 Age 1.0 and 1,580 Age 2.0 smolts. Yearling 
(Age 1.0) smolt survival from the 1984 Bear Lake fingerling plant was 
47.4 percent, with a 5.9:1 smolt-to-fingerling biomass yield. Age 2.0 
smolt survival was 0.8 percent, with a 0.3:l  biomass ratio. Excepting 
Age 3.0 smolts, total smolt survival and biomass production from the 
1983 plant were 40.1 percent and 5.3:1, respectively. Total molt 
survival of the 1982 plant was 50.7 percent, with a 5.9:l biomass yield. 

Bear Lake's predicted average coho smolt production of 2,000 kilograms, 
or 100,000 smolts, was nearly achieved (1,905 kilograms, or 99,114 
smolts) from 1977 to 1982, despite the setback resulting from stocking 
undersized fingerlings (1,462 per kilogram) in 1979. Following 3 full 
years of fertilization, Bear Lake has averaged 1,902 kilograms, or 
102,696 smolts, which is only a 3.6 percent increase in molt abundance 
over prefertilization years. This minor change in Bear Lake's coho 
production may be due to natural variation rather than lake fertiliza- 
tion effects. 

According to the Resurrection Bay salmon creel census (July 8-
September l o ) ,  an estimated 11,738 coho salmon were harvested for 19,865 
angler-days of sport trolling effort. The mean seasonal catch per 
angler-hour was 0.100 coho. Enhanced coho (1,376 fish) contributed an 
estimated 11.7 percent to the sport harvest; most of these fish 



(76.5 percent) were from 40,700 and 34,100 Age 1 . 0  (1983 brood, Bear 
Lake origin) hatchery smolts released in Seward Lagoon and Grouse Lake 
on June 5 and 6,  1984, respectively. The remaining fish (23 .5  percent) 
returned from 93,424 Bear Lake smolts that had emigrated in 1984. 
Estimated fishing mortalities of Seward Lagoon, Grouse Lake and Bear 
Lake smolt releases were 1.42 ,  1 .39  and 0.35  percent, respectively. 
Exploitation rates of these returns in the sport fishery were estimated 
at 54,  73 and 6 percent, respectively. 

The Bear Creek upstream migrant trap was operated continuously from 
June 1 through October 31. The coho upstream migration extended from 
September 3 to October 28, and consisted of 4,825 adults and 5 jacks. 
The adult run was comprised of 493 marked and 4,332 unmarked Bear Lake 
coho. Smolt-to-adult survivals of the 1984 marked and unmarked smolts 
were 2.26  and 6 . 6 8  percent, respectively, with an overall marine survi- 
val of 5.57  percent. Smolt-to-adult survivals of the 1984 Seward Lagoon 
and Grouse Lake hatchery smolt plants were 2 .61  and 1 .90  percent, 
respectively. Grouse Lake's coho survival may be low because of an 
underestimation of the escapement; the return's exploitation rate in the 
fishery was thereby estimated too high. 

The 1985 catch-to-escapement ratio of marked Bear Lake coho ( 0 . 0 6 6 : l )  is 
the lowest ever estimated for this enhanced run. The male-to-female sex 
ratio was 1 . 1 : l . O  in the Bear Lake escapement. After pathological 
screening for bacterial kidney and furunculosis diseases, an estimated -
1,003,000 artificially spawned eggs from 264 females were fertilized by 
sperm from 115 males at Trail Lakes Hatchery. Incidence of bacterial 
kidney disease in the spawned salmon was only 2 . 8  percent overall. 
Eyed-egg mortality, after physical shocking at the hatchery, was 
6 . 4  percent. 

An estimated 10-15 coho utilized the lower Jap Creek spawning channel, 
constructed in 1985 as offsite mitigation for pink, Oncorhynchus 
gorbtlscha (Walbaum), and chum salmon, Qncorhynchtls keta (Walbaum), 
spawning habitat lost in Spring Creek. Additional coho may be accom-
modated in time, as spawner modification of the channel's substrate and 
streambank revegetation offer more protection from potential predators. 
Evaluation and development of new smolt-release sites near Fourth of 
July and Lowell Points may be timely to bolster coho returns to 
expanding shore fisheries in these areas. 

Assuming a 4 . 0  percent wild coho smolt-to-adult survival and assuming 
that wild adult returns are estimated by marked Bear Lake coho catch-to- 
escapement ratios applied to wild coho harvests, Resurrection Bay's wild 
coho migrations have averaged 756,000 (373,000-1,240,000) smolts and 
30,224 (14,90349,769) adults from 1 9 7 1  to 1985. Exploitation rates of 
adults have been moderate, averaging 4 0 . 6  (21 .9-56 .6)  percent during 
this 15-year period. 
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BACKGROUND 


Since 1961 the marine recreational fishery for Resurrection Bay coho 

salmon has become the second largest (effort and harvest) for this 

species in Alaska. Wild coho salmon production in Resurrection Bay is 

believed to be directly affected by the extreme fluctuations in stream 

flows and water temperatures characteristic of its coastal drainage 

tributaries. Therefore, it became imperative to stabilize or enhance 

Resurrection Bay's coho production to satisfy the rapidly growing angler 

demand evident in the early 1960s. 


To eradicate competing threespine stickleback and subsequent annual 
restocking with coho fingerlings for increased smolt production, Bear 
Lake was chosen in 1962 as the main thrust for experimental coho salmon 
enhancement via lake rehabilitation. After reinfestation by stickleback 
and resultant decline of favorable smolt yields, Bear Lake was rehabili- 
tated again in 1971. Threespine stickleback were completely eliminated 
and Bear Lake's yearling coho smolt yields from annual fingerling plants 
exceeded 50%; adult survival was up to 10% returns, contributing 14% to 
the Resurrection Bay sport harvest. Bear Lake is currently undergoing 
an. artificial fertilization experiment to further increase its carrying 
capacity for juvenile salmon production. 

Another facet of Resurrection Bay coho salmon enhancement began in 1968 
with annual plants of hatchery reared smolts at three local release 
sites having diverse habitat characteristics. Though variable from one 
site and one year t o  another, smolt-to-adult survivals have ranged up to 
15%; contributions to the sport harvest have been as high as 34%.  

Lastly, impediments to smolt and spawning migrations, such as beaver 

dams, have been removed on a timely basis, and two natural rearing ponds 

were made accessible to juvenile coho in an attempt to improve wild 

stock survivals in the Resurrection River drainage. 


For more detailed description and background information on the 23-year 

history of this project, see Logan (1969) and McHenry (1982). Figure 1 

shows the Resurrection Bay drainage, and Table 1 lists the anadromous 

fish species indigenous to its tributaries. 


RECOMMENDATIONS 


1. 	 The present objectives of the study should be retained. 

2. 	 The 1987 stocking density of coho fingerlings in Bear Lake should 

be adjusted according to emigrating smolt abundance, age compo- 

sition and condition factor in 1986. 
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1 inch = 1 mile 

~~ 

?igure 1. Resurrection Bay watershed. 
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Table 1. List of Common Names, Scientific Names and Abbreviations. 

Common Name 


Chinook salmon 

Chum salmon 

Coho salmon 

Dolly Varden 

Pink salmon 

Rainbow/ 
steelhead trout 


Rockfish 


Sculpin 


Sockeye salmon 


Threesp ine 

stickleback 


Scientific Name and Author 

Oncorhynchus tshmytscha (Walbaum) 


Oncorhynchus keta (Walbaum) 


Oncorhynchus kisutch (Walbaum) 


Salvelinus maha (Walbaum) 


Oncorhynchus gorbuscha (Walbaum) 


Salmo gairdneri Richardson 


Sebastes spps. 


Cottus spps .  


Oncorhynchus nerka (Walbaum) 


GQsterosteus actcleatus (Linnaeus) 

Abbreviation 


KS 


cs 


ss 


DV 


PS 


RT 


RS 


TS 
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3 .  	 The Bear Lake fertilization experiment should be discontinued if 
Age 1.0 coho smolt production does not increase substantially. 

4. 	 Additional coho smolt release sites near Fourth of July and Lowell 

Point areas should be evaluated and developed to bolster adult 

returns for these expanding shore fisheries. 


OBJECTIVES 


1. 	 To determine the abundance and timing of Bear Lake coho 
salmon outmigrants from May through September, and 
enhanced adult coho salmon in Bear Creek, Grouse Creek 
and Seward Lagoon tributaries from August through mid- 
November. 

2. 	 To determine the age and size composition of outmigrant 
and adult Bear Lake coho salmon populations from May 
through mid-November, and size composition of enhanced 
adult coho salmon returns from August through mid- 
September. 

3 .  	 To determine the sport trolling effort and harvest of 
wild and enhanced coho salmon stocks in Resurrection Bay 
from July through September, and marine survivals of 
enhanced stocks from August through mid-November. 

4 .  	 To determine minimum spawning escapements of wild adult 
coho salmon in seven Resurrection Bay index tributaries 
in October and November. 

5. 	 To determine the methods and means to increase or extend 

the freshwater coho salmon spawning and rearing areas of 

the Resurrection Bay watershed and mitigate freshwater 

mortality. 


TECHNIQUES USED 


All research methods employed in the past several years to accomplish 
the foregoing objectives remain essentially the same as previously 
described (McHenry 1982). Biological sampling frequencies of Bear Lake 
salmon migrations were altered slightly, according to differences in 
preseason estimates of their abundance relative to previous years. 

FINDINGS 


Results 


The findings presented are the result of the 1985-86 research segment of 
the project. For past information collected on the project, see Logan 
(1962-1969) and McHenry (1970-1985). 
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Bear Lake Coho Smolt Migration: 


The Bear Creek weir downstream migrant trap was operated continuously 
from June 1 through September 10, when the trap was removed because of 
cessation of the Bear Lake smolt emigration. Abundance and timing of 
the coho salmon out-migration are shown in Table 2. Stocked fingerlings 
emigrating Bear Lake were retained above the weir. 

The out-migration to the downstream trap totaled 105,880 smolts. Trap 
mortality claimed only 37 smolts (0.03% of the run) because of careful 
manipulation of the fishpass elevation during fluctuating weir pool 
levels at migration peak. A total of 105,843 live smolts were released 
downstream. A predetermined 25.0% of the out-migration received a left 
ventral (LV) finclip for recognition in the 1986 Resurrection Bay sport 
fishery and Bear Lake spawning escapement. Table 3 shows the number and 
percentage of smolts marked and sampled in each weekly period. 

Smolt emigration began on June 10, peaked (50X of out-migration) by 
June 27, and terminated September 7. The highest daily count occurred 
on June 18 when 9,050 smolts (8.5% of the total run) were enumerated 
from the trap. Mean stream temperatures, when smolt emigration began, 
peaked, and terminated, were 5.8OC ( 4 2 . S ° F ) ,  11.7OC (53.0°F), and 12.2OC 
(54.0°F), respectively. Bear Creek stream flows ranged from 7 to 52 cfs 
during this period. 

The smolt out-migration was comprised of 98.5% (104,300) Age 1.0 and 
1.5% (1,580) Age 2.0 smolts. Tables 4 and 5 present the mean fork 
length, weight, condition factor and relative.percentage of Age 1.0 and 
2.0 smolts in weekly samples. Table 6 shows the weekly and seasonal 
abundance per smolt age group. An overall 1.0% (1,059 smolts) were 
representatively sampled during emigration (Table 3). An estimated 
104,264 Age 1.0 and 1,579 Age 2.0 live smolts were released downstream. 

Bear Lake's ice cover did not thaw until the first 2 days of June 
because of extended cold weather in early spring. Consequently, smolt- 
emigrativn timing was delayed nearly 3 weeks later than in 1984 because 
of cooler water temperatures. Age 1.0 smolts peaked during June 24-30 
when Bear Creek stream temperatures averaged ll.O°C (51.8"F), and 
Age 2.0 smolts peaked July 8-14 at a mean water temperature of 14.4"C 
(57.9'F). Similar to previous years, when approximately 65% of Bear 
Lake coho smolt outmigrations had passed the weir by the first week that 
Bear Creek's average stream temperature exceeded 10°C (50°F), 64.4% of 
the 1985 smolt emigration was processed through the trap by June 30. 

The 1,580 Age 2.0 smolts were produced from 199;OOO Age 0.0 fingerlings
released i n  Bear Lake in 1983. With the 78,298 Age 1.0 smolts that 
emigrated i n  1984, 40.1% of that plant has survived to smolts thus far. 
This 10.6% reduction in smolt yield, compared to the previous cycle's 
50.7%, is not understood in view of the ongoing lake fertilization 
experiment. Excepting Age 3 . 0  smolt production in 1986, age composition 
of Bear Lake's twelfth smolt production cycle since the 1971 lake 
rehabilitation was 98.0% Age 1.0 and 2.0% Age 2.0. Bear Lake coho 
fingerling plants since 1979 are summarized in Table 7, and smolt 
production since 1982 is presented in Table 8. 
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Table 2. Bear Lake Coho Salmon Smolts Enumerated at Bear Creek Weir by 

Weekly Periods, 1985. 


Weekly 

Periods 


June 3 - June 9 

June 10 - June 16 

June 17 - June 23 

June 24 - June 30 

July 1 - July 7 

July 8 - July 14 

July 15 - July 21 

July 22 - July 28 

July 29 - August 4 

August 5 - August 1 1  

August 12 - August 18 

August 19 - August 25 

August 26 - September 1 

September 2 - September 8 

September 9 - September 15 

TOTAL 


Live 


39 


13,681 


27,839 


26,655 


12,471 


13,989 


5,606 


4,398 


292 


133 


440 


164 


44 


91 


1 


105,843 


Number of Smolts 

Dead 


0 


3 


6 


13 


7 


4 


0 


1 


0 


0 


0 


-0 


37 


Tota l  

39 


13,684 


27,845 


26,668 


12,478 


13,993 


5,606 


4,399 


292 


133 


442 


165 


44 


91 


1 


105,880 
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Table 3. 	 Bear Lake Coho Salmon Smolts Marked and Sampled at Bear Creek Weir by Weekly Period, 
1985. 

Percent Percent 
Weekly Number of Number Smolts of Weekly Number Smolts of Weekly 
Periods Live Smolts Finclipped Migration* Sampled Migration* 

June 3 - 9 39 
June 10 - 16 13,681 3,833 28.0 137 1.0 
June 1 7  - 23 27,839 6,335 22.8 279 1.o 
June 24 - 30 26,655 6,890 25.8 267 1.0 
July 1 - 7 12,471 3,171 25.4 125 1.o 

I 
\o 	 July 8 - 14 13,989 3,524 25.2 139 1.o 

I 	 July 15 - 2 1  5,606 1,391 24.8 56 1 .O  
July 22 - 28 4,398 1,094 24.9 43 1.o 
July 29 - August 4 292 73 25.0 4 1.4 
August 5 - 11 133 
August 12  - 18 440 87 19.7 
August 19 - 25 164 53 32.1 
August 26 - Sept 1 4 4  
September 2 - 8 91  19 20.9 9 9.9 
September 9 - 15 1 -

TOTAL 105,843 26,470 	 25.0 1,059 1.o 

* Includes the 37 smolts expiring from trap mortality. 






























































